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ABSTRACT 

We have used images obtained with the Infrared Array Camera and the Multiband Imaging Pho- 
tometer onboard the Spitzer Space Telescope to search for low-mass stars and brown dwarfs with 
circumstellar disks in the Chamaeleon I star-forming region. Through optical spectroscopy of sources 
with red colors in these data, we have identified seven new disk-bearing members of the cluster. 
Three of these objects are probably brown dwarfs according to their spectral types (M8, M8.5, M8- 
LO). Three of the other new members may have edge-on disks based on the shapes of their infrared 
spectral energy distributions. One of the possible edge-on systems has a steeply rising slope from 4.5 
to 24 yum, indicating that it could be a class I source (star-|-disk-|-envelope) rather than a class II 
source (star-|-disk). If so, then it would be one of the least massive known class I protostars (M5.75, 
M - 0.1 Mq). 

Subject headings: accretion disks — planetary systems: protoplanetary disks — stars: formation — 
stars: low-mass, brown dwarfs — stars: pre-main sequence 



1. INTRODUCTION 

Observations of circumstellar accretion disks around 
young stars provide fundamental constraints on the pro- 
cesses of star and planet formation. Such studies are 
facilitated by the identification of large, representative 
samples of disk-bearing members of star-forming regions. 
The most obvious signature of a disk around a young star 
is the presence of emission at infrared (IR) wavelengths 
in excess above that expected from a stellar photosphere. 
One approach to applying this diagnostic has been to 
obtain mid-IR photometry (A 5;^20_jjm]_Jo^Jcnown 
members of star-forming regions (|Kenvon fc HartmannI 
Il995l ). However, the resulting sample of stars is biased 
by the selection criteria that were originally used to dis- 
cover those objects. For instance, stars that are heav- 
ily obscured by edge-on disks, protostellar envelopes, 
or molecular clouds are mostly absent from optically- 
selected samples of young stars. Alternatively, wide- 
field mid-IR images of star-forming regions can be used 
to search for stars with disks in a relatively unbiased 
fashion. The feasibility of such surveys has steadily 
improved over the past two decades with advances in 
IR telescopes and detectors. The Infrared Astronomi- 
cal Satellite {IRAS) imaged most of the sky in four mid- 
and far-IR bands, producing the first comprehensive cen- 
sus of disks around young stars. However, because of 
its low spatial resolution, IRAS was capable of resolv- 
ing young st ellar populations only i n low-density region s 
like Taurus (jBeichman et al.lll986t fKenvon et anil990f ). 
The better resolution and sensitivity of the Infrared Space 
Observatory {ISO) allowed it to extend mid-IR surveys 
to denser clusters an d lower ste l lar masses, including 
a few brown dwarfs (jPersi et al.l 120001 : iComeron et al.l 
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[TgM [2OOOI : iNatta fc Testil [200l iPascucci et all 120031) . 

Ground-based cameras equipped with large-format IR 
detec tor arrays have offered even higher spa,tial re solu- 
tion (|Lada et al.ll2000l : iHaisch. Lada. fc Ladall200lD . but 
are restricted to the shortest IR bands where excess emis- 
sion from disks is smaller (A ~ 1 -4 nm). 

The Spitzer Space Telescope (jWerner et al.l [200^ of- 
fers the best available combination of field of view, 
sensitivity, spatial resolution, and wavele ngth cover- 
age f or identifying youn g stars with disks (I Allen et al.l 
200?: 'Gutcrmuth etalj 120041: IMegeath et al.l 12004 
MuzcroUe ct al. 2003) ■ The unique capabilities of Spitzer 
have be en applied to a larg e number of star-forming 
regions (|Luhman et al.l l2008l references therein) . One 
of the primary objectives of these surveys is the ex- 
tension of previous samples of disk-bearing stars to 
lower stellar masses. In an attempt to reach the low- 
est possible masses, Spitzer data have been used to 
search for new low-mass stars and brown dwarfs with 
disks in the nearest molecular cl ouds, including Tau - 
rus ("Luhman et al.''200^, Perseus (jMuench et al.ll2007f) . 
Lupus (AUeii et a ] , 20071), Chamaeleon and Ophi uchus 
(jAllers et al.lf2rol ' l2007l : iLuhman et all 12005112001 . We 
have continued this work by performing optical spec- 
troscopy on candidate l ow-mass object s in Chamaeleon I 
{d = 160-170 pc, iWhittet et al.l lT997l: iWichmann et all 
ll998tlBertout et aLlllOQQf ). In this paper, we describe the 
selection of these candidates from Spitzer images (§ ^ 
and measure their optical spectral types (§[3]). We then 
characterize the stellar parameters, spatial distribution, 
and spectral energy distributions of the confirmed mem- 
bers (§[4|) and summarize their notable properties (§|5|). 
In the Appendix, we present measurements of Spitzer 
photometry for all known members of Chamaeleon I that 
appear in the latest images of the region. 

2. SELECTION OF CANDIDATE MEMBERS OF 
CHAMAELEON I 

To search for new disk-bearing members of 
Chamaeleon I, we use images at 3.6, 4.5, 5.8, and 



2 



Luhman & Muench 



8.0 /im obt ained with Spitze r's Infrared Array Cam- 
era (IRAC; iFazio et all |2004[ ) and images at 24 //m 
obtained with t he Multiband Ima ging Photometer for 
Spitzer (MIPS; iRieke et all |2004[ ). We consider aU 
observations of this kind that have been performed 
in Chamaele on I, most of which were reduced and 
analyzed by iLuhman et al.l (I2008D. The photometric 
catalog produced bv iLuhman et all (|2008D is used for 
this study. The remaining o bservations of Chamae leon I 
that were not examined by 'Luhma n et al.l (|2008( ) were 
obtained through the Spitzer Legacy program of L. 
Allen, which has a program identification of 30574. 
The Astronomical Observation Request (AOR) identi- 
fications are 19986432, 19992832, 20006400, 20012800, 
20014592, and 20015104 for the IRAC observations 
and 19978496, 19979264, 20010240, and 20011008 for 
the MIPS observations. The IRAC and MIPS images 
were collected on 2007 May 15-17 and 2007 April 5 
and were processed with the Spitzer Science Center 
(SSC) S16.1.0 and S16.0.1 pipelines, respectively We 
combined the images produced by the SSC pipeline into 
mosaics using R. Gutermuth's WCSmosaic IDL package. 
We then identified all point sources appearing in the 
resulting mosaics using the IRAF task STARFIND and 
measured aperture photometry for them using the IRAF 
task PHOT. The details o f these procedures a re the 
same as those described bv ILuhman et al.l (|2008l ). The 
total exposure times for the IRAC and MIPS images 
at a given position were 41.6 and ^^30 s, respectively. 
The boundaries of the IRAC and MIPS mosaics are 
indicated in the maps of Chamaeleon I in Figure [TJ In 
a given filter, the three IRAC mosaics cover areas of 
0.10, 0.20, and 0.31 deg^. The two MIPS mosaics at 
24 ^m encompass 1.4 and 0.71 deg^. The IRAC and 
MIPS photometric measurements from these images for 
known members of Chamaeleon I are presented in the 

A ppendix. 

ILuhman et al.l (|2008D identified eight promising can- 
didate members of Chamaeleon I in the Spitzer images 
that they analyzed. Those sources exhibit red IRAC and 
MIPS colors that are indicative of circumstellar disks 
and are located in the vicinity of known members of the 
star-forming region. The candidacy of one of these ob- 
jects, 2MASS J11025374-7722 561, is also supported by 
its opt ical and near- IR colors (jLopez Marti et al.l [200l 
ILuhman 2007). To assess their membership, we se- 
lected for spectroscopy the six candidates that are bright 
enough for optical spectroscopy, consisting of 2MASS 
J11020610-7718079, 2MASS J11025374-7722561, Cha 
J11062854-7618039, 2MASS J11085367-7521359, 
2MASS J11100336-7633111 (also known as OTS 32), 
and 2MASS J11291470-7546256. We also performed 
spectroscopy on 2MASS J11095493-7 635101, which was 
not discussed bv ILuhman et al.l (j2008f ). It is a promising 
candidate because of its red Spitzer colors and its close 
proximity to young stars in the Cederblad 112 reflec- 
tion nebula. Using the new Spitzer data from program 
30574 that we have reduced in this work, we searched 
for possible young stars with disks with t he sa me crite- 
ria that were employed bv ILuhman et al.l (j2008l ). namely 
[3.6] - [4.5] > 0.15, [5.8] - [8.0] > 0.3, and errors 
less than 0.1 mag in all four bands. From the result- 
ing candidates, we selected 2MASS J10533978-7712338 
and Cha J11122701-7715173 for spectroscopy. Fi- 



nally, we included in our spectroscopic sample 2MASS 
J11091297— 7729115, which is the remaining bright can- 
didate member appearing in the optic a l and near-IR 
color-magnitude diagrams from iLuhmanI (|2007f) . 

3. SPECTROSCOPY OF CANDIDATES 

3.1. Observations 

We obtained long-slit optical spectra of the 10 candi- 
date members of Chamaeleon I that were selected in § [2] 
using the Low Dispersion Survey Spectrograph (LDSS- 
3) on the Magellan II Telescope on the nights of 2007 
December 17 and 18. The spectra were taken through 
a 1.1" slit. The instrument was operated with the VPH 
All and VPH Red grisms on the first and second nights, 
respectively, resulting in spectral resolutions of 10 and 
5.5 A at 7500 A. AU data were obtained with the slit ro- 
tated to the parallactic angle. After bias subtraction and 
flat-fielding, the spectra were extracted and calibrated in 
wavelength with arc lamp data. The spectra were then 
corrected for the sensitivity functions of the detectors, 
which were measured from observations of a spectropho- 
tometric standard star. 

3.2. Spectral Classification 

We now examine the LDSS-3 spectra for the evidence 
of youth that is expected for members of Chamaeleon I. 
The spectrum of 2MASS J11291470-7546256 exhibits 
emission lines that are indicative of a galaxy. Although 
the signal-to-noise ratio of its data is low, we conclude 
that Cha J11122701-7715173 is probably a background 
source rather than a low-mass member of the cluster 
based on the relatively blue slope and absence of late- 
type spectral features in its spectrum. The remaining 
eight candidates do show spectral signatures of young 
objects, such as strong Ha emission and weak Na I and 
K I absorption lines. We also detect He I emission 
at 6678 A from 2MASS J11085367-7521359 and Ca II 
emission from OTS 32 and Cha J11062854-7618039. 
Therefore, we classify these eight objects as members 
of Chamaeleon I. The evidence of youth and member- 
ship is compiled in Table [TJ When these new members 
are co mbi ned with the member ship lists from iLuhmaiJ 
(|2007f) and ILuhman et all (j2008[ ). the resulting census of 
Chamaeleon I contains 237 sources. 

To measure spectral types for the eight new mem- 
bers, we have compared their spectra to data for late- 
type me mbers of Chamaeleo n I and other star-forming 
regions (jLuhmanll2004 l2007f) , which were originally clas- 
sified at optical wavelengths through com parison to av- 
erages of dwarfs and giants ( |Luhm an''1999). The result- 
ing classifications are presented in Table [1] The spectra 
are shown in order of spectral type in Figure |2l The 
spectral type for Cha J11062854— 7618039 is more un- 
certain than those of the other objects. A reasonable 
match to its spectrum is produced by both M8 with 
Ay ~ 3 and LO with Ay ~ 1. The latter agrees some- 
what better with the data, but a spectrum with a higher 
signal-to-noise ratio in the TiO band near 7200 A is 
needed for a definitive classification. A spectral type of 
LO would make Cha J11062854-7618039 tied with Cha 
J11070768-7626326 (Luhman ct al. 2008.) as the coolest 
known member of Chamaeleon I. 

4. PROPERTIES OF NEW MEMBERS 
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4.1. Stellar Parameters 

To examine the properties of the eight new members 
of Chamaeleon I, we begin by estimating their extinc- 
tions, effective temperatures, bolometric luminosities, 
and masses. Extinctions were derived from the opti- 
cal spectra dur i ng th e process of spectral classification 
(|Luhmanl 12004 I2007D . We have converted our spec- 
tral types to effe ctive temper atures with the tempera- 
ture scale from iLuhman et all ([2003.). Luminosities have 
been estimat ed from J-band photometry in the manner 
described bv iLuhmanI (|2007[ ). Because near-IR data are 
unavailable for Cha J11062854-7618039, we have esti- 
mated its J magnitude by combining its 3.6 /im mea- 
surement with the average value of J — [3.6] for late-type 
members of C hamaeleon I that do not have mid-IR ex- 
cess emission ()Luhman et al.|[20Q8l ). By doing so, we are 
assuming that the disk emission at 3.6 ^m is negligible 
compared to the stellar photospher e, which is true for 
most brown dwarfs with disks (Luhm an et al.| [2005). The 
uncertainties in Aj, J, BCj, and the distance modulus 
(u ~ 0.13, 0.05, 0.1, 0.13) correspond to total uncertain- 
ties of ±0.09 in log Lboi- The extinctions, temperatures, 
and luminosities for the new members of Chamaeleon I 
are listed in Table [1] We also include the available near- 
IR photometry for these objects. 

The temperatures and luminosities of the new mem- 
bers are plotted on a Hcrtzsprung-Russell (H-R) dia- 
gram in Figure [31 For comparison, we also show the 
previously known low-mass rnembe rs of Chamaeleon I 
(|Luhmanll2007t iLuhman et al.|[2008l ) and the predictions 
of theoretical evolut ionary models (jBaraffe et al.lll998t 
iChabrier et al.|[2000l ). The positions of the three coolest 
new members in Figure [3] are within the sequence of 
known members and are indica t ive of substellar masses. 
As discussed bv iLuhman et al.l (|2008f ). the precise value 
of the mass estimate for a young late-type object de- 
pends on whether it is derived from the temperature, the 
luminosity, or both. The five other new members have 
masses ranging from 0.1 to 0.55 Mq according to the 
data and models in Figure[31 However, three of these ob- 
jects, OTS 32, 2MASS J11095493-7635101, and 2MASS 
J10533978— 7712338, appear below the cluster sequence. 
The resulting isochronal ages (r > 30 Myr) are unreal- 
istically old considering that these sources exhibit clear 
signatures of youth (r < 10 Myr). These anomalously 
low luminosities may indicate that the stars are seen 
primarily in scattered hght (e.g., edge-on disks) at the 
shorter wavelengths from which the luminosities were es- 
timated. Indeed, we find that extended emission sur- 
rounds 2MASS J11095493-76351 01 in the near-I R im- 
ages of Chamaeleon I obtained bv iLuhmai] (|2007f ). sup- 
porting this hypothesis. The nature of these sources is 
investigated further using their spectral energy distribu- 
tions in § 14.31 We note that OTS 32 was originally iden- 
tified as a possible member of Chamael eon I through the 
detection of j^T-b and excess emission (jOasa et al.l 119991 : 
iPersi et al.|[l999l ). The faint near-IR magnitudes of this 
object were suggestive of a substellar mass, but as we 
have shown, it is probably a low-mass star based on its 
mid-M spectral type. 



4.2. Spatial Distribution 



The spatial positions of some of the new members of 
Chamaeleon I merit discussion. Two of these objects, 
OTS 32 and 2MASS J11095493-7635101, are within the 
group of young stars toward the Cederblad 112 reflection 
nebula, as shown in the optical and IR images in Fig- 
ure [31 All of the 24 /im sources within that 5' x 5' field 
are spectroscopically confirmed members of the cluster. 
Two of the new members, 2MASS J11085367-7521359 
and 2MASS J10533978-7712338, are relatively far from 
the bulk of the stellar population of Chamaeleon I. 
The former is 1° north of the cloud complex and 
is separated by 2' from the proper motion mcm- 
bers RX J1108.8-7519A and RX J 1108.8-7519B 
(lAlcala et al.l 119951: ICovino et al] 119971: ILuhman et all 
l2008f) and the latter is projected against a small 
cloudlet on the western edge of Chamaeleon I. Finally, 
2MASS J11091297-7729115 is only 4" from T39A and 
T39B. Thus, these stars may comprise a triple system. 

4.3. SED Classifications 

All but one of the new members of Chamaeleon I 
were selected for spectroscopy in § [2] based on red mid- 
IR colors that suggested the presence of circumstel- 
lar disks. We now examine the IR spectral energy 
distributions (SEDs) of these sources in more detail. 
To c onstruct these SEDs, we use /-band photometry 
from lLopez Marti et"all (|2004D . the Third Release of the 
Deep Near-Infrared S urvey of the Southern Sky (DENIS, 
lEpchtein et~aIlll999D and t he Magellan IMACS images 
obtained by ILuhman' (2007), near-IR photometry from 
2MASS and .Luhman (2007, see Table [J), and mid-IR 
measuremen ts from IRAC and M IPS that are listed in 
Table 6 from iLuhman et al] ()2008f ) and in the Appendix. 
The resulting SEDs for the new members are plotted in 
Figure [5l To determine if long- wavelength excess emis- 
sion is present, we compare each SED to an estimate 
of the SED of the stellar photosphere, which is com- 
posed of the average c olors of diskless stars near the spec- 
tral type in question (jLuhman et al.ll2008l ). The photo- 
spheric SEDs are reddened according to t he extinctions 
i n Tab le[Tla nd the reddening laws from lRiek e & Lebofsk^ 
(|l985f) and lFlahertv et al.l (|2007[ ) and are normalized to 
the J-band fluxes of the new members, except for 2MASS 
J11020610-7718079 and Cha J11062854-7618039. Be- 
cause the available near-IR magnitudes of the former 
have large uncertainties, the normalization is performed 
with the average of the J, H, and Kg data. For 
Cha J11062854-7618039, only IRAC and MIPS mea- 
surements are available. Therefore, we scale its photo- 
spheric template to the flux at 3.6 /im. The emission 
from brown dwarfs with disks at this wavelength is usu- 
ally dominated by the photosphere, as discussed in 14.11 
and illustrated in the SEDs for the other late-type ob- 
jects in Figure [5l 

As expected, the seven IR-selected members exhibit 
significant excess emission at long wavelengths rela- 
tive to stellar photospheres. The remaining member, 
2MASS J11091297-7729115, was identified as a candi- 
date th rough optical and near-IR color-magnitude dia- 
grams (ILuhmanI [200l . Its SED agrees well with that 
of a stellar photosphere and shows no evidence of disk 
emission. To characterize the SEDs quantitatively, we 
use spectral slopes defined as a — d \og,(XF \)/d log(A) 
(|Lada fc Wilkind [l98l lAdams et all 11981 . As in 
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iLuhman et al.l (|2008f ). we compute slopes between four 
pairs of bands, 2.2-8, 2.2-24, 3.6-8, and 3.6-24 /xm. We 
deredden these slopes using the extinctions f rom T able [T] 
and the reddening law from iFlahertv et al.l ()2007f ). The 
resulting values of a2^8, ck2-24, as.e-Si and as. 6-24 are 
presented in Table [21 We also include the equivalent 
widths of the Ha emission line measured from our spec- 
tra. We classify each object as class I, flat-spectrum, 
class II, or cl a ss III by applying the thresholds from 
iLuhman et al.l ()2008[ ) to the spectral slopes, which fol- 
lows t he standard classification schem e for SEDs of young 
stars (iLadalllQSTtlGreene et aLlHool . 

The SED classifications produced by 02-8, a2-24, 
as 6-8, and as 5-24 agree with each other for five sources, 
but not for OTS 32, 2MASS J11095493-7635101, and 
2MASS J10533978-7712338. For the latter three ob- 
jects, the SEDs become redder with longer wavelengths 
such that the slopes ending at 8 and 24 fiui indi- 
cate class II and flat/class I, respectively. The distinc- 
tive behavior of these SEDs is indicative of stars that 
are occul ted by circumstellar material, such as edge- 
on disks (|Luhman et al.|[2008|) . which is consistent with 
the anomalously faint near-IR magnitudes of these ob- 
jects (§ m]). Indeed, the shape of the SED of OTS 32 
closely resembles that of 2MASS J04381486+2611399, 
which is a yo ung brown dwarf in Taurus that has an 
edge-on disk (jLuhman et al.l I2007D . Thus, we tenta- 
tively classify OTS 32 and 2MASS J10533978-7712338 
as class II sources with edge-on disks. Because 
2MASS J11095493-7635101 exhibits a more steeply ris- 
ing SED at 24 /im, it could be a class I source. The 
absence of excess emission at A < 5 fim relative to our 
estimate for its stellar photosphere may indicate the pres- 
ence of an inner cavity in its disk and envelope. Our SED 
classifications for the new members are provided in Ta- 
ble [21 Because the new class I and class II objects were 
identified as possible members based on evidence of disks, 
they should not be used in disk fraction measurements 
for Chamaeleon I unless they are encompassed by the 
completeness limits of another survey for members that 
is unbiased in terms of disks. 

5. DISCUSSION 

* These spectral types were derived in the same manner as the 
one for the new class I source in Chamaeleon I. Slightly later 
spectral types for these three Taurus objects were reported by 



We conclude with a few remarks concerning notable 
aspects of the eight new members of Chamaeleon I that 
we have identified. Three of the new members have spec- 
tral types later than M6, and thus are likely to be brown 
dwarfs. The current census of Chamaeleon I now con- 
tains 33 known members later than M6. One of the new 
late-type members is classified as M8-L0; a type of LO 
would make it one of the two coolest known members of 
the cluster and one of the least massive objects known 
to harbor a circumstellar disk. Additional optical spec- 
troscopy of this object is needed for a more definitive 
spectral classification. Seven of our new members were 
identified as possible members based on red mid-IR col- 
ors that indicated the presence of disks. As noted in 
§ [1] a sensitive mid-IR survey of this kind is capable 
of finding disk-bearing young stars that are heavily ob- 
scured. For instance, because stars with edge-on disks 
are seen primarily in scattered light, they appear sub- 
luminous in optical color-magnitude diagrams and thus 
can be overlooked by optical surveys. Indeed, three of 
the new members exhibit properties that are indicative of 
edge-on disks. High-resolution images and mid-IR spec- 
troscopy are needed to dete rmine if edge-on disks are 
present (jLuhman et al.|[2007[) . One of the possible edge- 
on systems has a mass near the hydrogen burning mass 
hmit according to its M5.75 spectral type and could be 
in the class I stage based on its rising SED from 4.5 
to 24 ^m. In comparison, the coolest known class I 
candidates prior to this work were IRAS 04158-1-2805, 
IRAS 04248-H2612, and IRAS 04489+3042 in Taurus 
(iKenvon fc Hartman n 1995; White & Hillenbrand 2004), 
which have optic al spectral type s of M5.25, M4.5, and 
M4, respectively ()Luhmanl [20061 )'^. Thus, this new ob- 
ject in Chamaeleon I may be one of the least massive 
known class I sources. 
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APPENDIX 

SPITZER PHOTOMETRY FOR KNOWN MEMBERS OF CHAMAELEON I 

ILuhman et al.l ()2008l ) presented Spitzer photometry for all members of Chamaeleon I that were known at that time 
and for a sample of candidate members. Those data were measured from all IRAC and MIPS 24 /im images within 3° 
of the star-forming region, with the exception of program 30574. As described in § [21 we have reduced the data from 
program 30574 and used them to search for new members. In Table [3l we present our IRAC and MIPS measurements 
for all known members appearing in those data. Five of the objects that we have confirmed as new members were 
presented as candidates by Luhman et al.l ()2008f ). Thus, their Spitzer photometry is provided in that study. One 
of the new members was identified in the images from program 30574, and therefore is in Table [3l The remaining 
new members 2MASS J11091297- 7729115 and 2MASS J11095493-7635101, were not in the lists of members and 
candidates in ILuhman et al.l (|2008t ) . We include all available Spitzer measurements for these objects in Table [3l 
The IRAC data for 2MASS J11091297-7729115 were obtained on 2004 June 10 and the IRAC and MIPS data for 
2MASS J11095493- 7635101 were obtained on 2004 July 4 and 2004 April 11, respectively. Tableland the tables in 
ILuhman et al.l llOOH) represent a compilation of all IRAC and MIPS 24 /im measurements for all known members of 
Chamaeleon I. 

We briefly summarize the implications of the new Spitzer photometry in Table [3l for our knowledge of the disk 
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population in Chamaeleon I. Combining the data from iLuhman et "aTl (|2008( ) and in Table [3l IRAC and MIPS 24 yum 
photometry has been measured for 208 and 166 members, respectively. Only eight of the 237 known members are 
outside of all of the IRAC and MIPS images of this region. Table [3] provides the first Spitzer photom e try fo r eleven 
previously known members. As a result, the SEDs of these objects were not classified bv lLuhman et al] (|2008f) . Based 
on our new photometry, we classify T3A, T4, T5, T7, T8, T 16, and T56 as class II and 2MASS J11052272-7709290, 
Hn 7, Cam 2-42, and CHXR 57 as class III. iLuhman et al.l ([2008. ) did not compute spectral slopes like the ones in 
Table [H for T6, T27, and CHXR 54 because they were outside of the 8 and 24 /xm images considered in that study. 
As a result, they were classified using the IRAC data that were available at shorter wavelengths. Those classifications 
are confirmed by the full sets of IRAC and MI PS photometry for these stars that we now have in Table [31 T54 
was outside of the IRAC images considered by ILuhman et al.l POOS') , and was classified as class II based on a 24 /xm 
measurement alone. Our new IRAC data for this star from Table [3] do not exhibit excess emission and instead are 
consistent with emission from a stellar photosphere. This kind of SED in which excess emission sudden ly appears at 
long IR wa velengths is a signatu re of a disk with an inner hole, otherw ise known as a transitional disk (fCalvet et al.l 
[200a [20051 : fD'Alessio et al.l 120051 : lEspaillat et al.l[2007allbl : iFurlan et al.l[200l . The presence of a transitional disk has 
been confirmed through through spectroscopy with the Spitzer Infrared Spectrograph (Furlan et al., in preparation). 
Finally, we find that T14A, ISO 91, T23, T35, and T47 have exhibited significant variability (0.2-0.5 mag) between 
the IRAC and MIPS images from 2004 that were analyzed bv ILuhman et al] (|2008f ) and the data from 2007 that are 
in Table [3l In general, the magnitude change is similar among all of the IRAC bands for a given object and pair 
of epochs. All of these variable stars are class I or cl ass II, which provides additional ev i dence that stars w ith disks 
exhibit greater mid-IR variability than diskless stars (|Liu et al.lll996l : [Barsonv et al.l [20051 : ILuhman et al.ll2008f l. 
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TABLE 1 

New Members of Chamaeleon I 









Toft'' 




Lbol 


Membership 








Name 




Spectral Type^ 


(K) 


A; 


(Le) 


Evidence'^ 








2M J10533978- 


7712338 


M2.75 


3451 


0.63 


0.032° 


ex, Ay 


13.28±0.02 


12.14±0.03 


11.58±0.02 


2M J11020610- 


7718079 


M8 


2710 


0.56 


0.0031 


e,ex,NaK 


15.63±0.08 


14.81±0.07 


14.26±0.09 


2M J11025374- 


7722561* 


M8.5 


2555 


0.21 


0.0015 


ex,NaK 


16.05±0.11 




14.70±0.13 


Cha J11062854 


-7618039 


M8-L0 


~2400 


~0.3 


~0.001 


e,ex,NaK 








2M J11085367- 


7521359S 


Ml. 5 


3632 


0.28 


0.23 


e,ex 


10.98±0.03 


10.07±0.03 


9.56±0.03 


2M J11091297- 


7729115'' 


M3 


3415 


0.14 


0.16 


NaK 


11.00±0.04 


10.27±0.03 


9.98±0.03 


2M J11095493- 


7635101 


M5.75 


3024 


0.42 


0.0014<= 


e,ex,NaK,Av 


16.34±0.03 


15.47±0.02 


15.13±0.03 


2M J11100336- 


7633111' 


M4±l 


3270 


1.7 


0.0025<= 


e,ex,Av 


17.06±0.02 


15.29±0.02 


14.01±0.02 



^ Uncertainties arc ±0.25 subclass unless noted otherwise. These uncertainties represent the precision within the optical classification 
scheme adopted in this work llLuhmanll99gll .'^ Converted from the spectral types using the temperature scale from lTTuhman et al.l ll2003fl . 
In addition to the errors in the spectral type, these temperature estimates are subject to a systematic uncertainty in the temperature 
scale JLuhman et al1l200SD . which is probably at least ±100 K.° Membership in Chamaeleon is indicated by Ay 1 and a position above 
the main sequence for the distance of Chamaeleon ("Av"), strong emission lines ("e"), Na I and K I strengths intermediate between 
those of dwarfs and giants ("NaK"), or IR excess emission ("ex").'* From the ISPI images of lLuhmanI I I2007I) fo r 2M J11095493-7635 101 
and 2M J11100336-7633111 and from the Point Source Catalog of the Two-Micron All-Sky Survey (2MASS. FSkrutskie et al.ll200d) for 
the remaining sources.*^ This star may have an edge-on disk. If so, this luminosity estimate is not reliable.* [LES2004] 424.^ 2^ from 
RX J1108.8-7519A and RX J1108.8-7519B.'' 4" from T39A and T39B.' OTS 32. 18" from Hn 11. 



TABLE 2 

Ha AND Spectral Slopes for New Members of Chamaeleon I 



Name (A) a(2-8 fim) o(2-24 fim) o(3.6-8 fim) a(3.6-24 ^m) SED Class 



2M J10533978-7712338 8±1 -1.58 -0.50 -0.90 0.06 

2M J11020610-7718079 ~100 -1.49 -1.09 -1.64 -1.04 

2M J11025374-7722561 ~10 -1.65 -1.01 -1.87 -0.94 

Cha J11062854-7618039 >100 ■•• ••■ -1.67 -1.04 

2M J11085367-7521359 82±3 -1.68 -1.14 -2.01 -1.14 

2M J11091297-7729115 6.3±0.3 -2.77 ■•■ -3.00 ■■■ L 

2M J11095493-7635101 40±10 -0.31 0.88 1.06 1.76 I or : 

2M J11100336-7633111 ~20 -0.64 0.36 -0.61 0.62 



Low-Mass Members of Chamaeleon I 
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TABLE 3 

Spitzer Photometry for Known Members of Chamaeleon I 



2MASS^ 


Name 


[3.6] 


[4.5] 


[5.8] 


[8.0] 


[24] 


J iUoooy 1 cS— 


771 9QQQ 




11.4y±0.02 


1 1 AA 1 A AO 

11.09±0.02 


1 A cir\ 1 A AO 

10.60±0.03 


A TC-LA {\A 

y.7b±U.U4 


c 00 1 n nA 

5.2»±0.04 


T1 n^^KQ7'i 


•II z^oyy 


T3A 


out 


out 


out 


out 


OT 1 A nA 

2.37±U.04 




771 1 "^Q^ 

-Ml loyo 


T4 


01 1 A AO 

0.31±0.02 


out 


T C 1 A AO 

7.58±0.03 


out 


3.25±0.04 




- 1 DOyoOD 


T5 


OTA 1 A AO 

0.74±0.02 


out 


AT 1 A AO 

8.07±0.03 


out 


A 1 A A 

4.35±0.04 


J iuooUoy / — 


771 1 f^ni 




out 


out 


out 


out 


T "1 1 A A r' 

7.21±0.05 


J iUOoiD t ( — 


771 71 7n 

- i ( 1 ( 1 ( u 


T6 


out 


out 


out 


out 


1 n A 1 A A /I 

1.94±0.04 


J ±uoyuiuo— 


7799407 


T7 


out 


out 


out 


out 


/I cr \ r\ n A 

3.45±U.04 




7701 404 


T8 


out 


out 


out 


out 


1 TO \ n n A 

1.78±U.U4 


J11013205- 


-7718249 


JibU Ha 554 


13.Uo±U.U2 


out 


12.92±U.U4 


out 




Til f\o(^f,^ fi 


771 S07Q 

- / ( lou 1 y 




1 Q A Q _L A no 

lo.4o±U.U2 


out 


1001 _L A n A 

12.81±U.U4 


out 


A /1A_LA 00 

y.4y±u.22 


Til fiO^'i7A 


7799c; (^1 
- / ( ZZODl 


[LES2004] 424 


out 


out 


out 


out 


9.65ib0.18 


Til r\0'\^f\A 


7791 f^OS 


T12 


out 


out 


out 


out 


r: 1 A A /I 

o.88±U.U4 


Til 0*^/4 7fizL 


771 Qf^fi*^ 
( 1 ly ouo 


xln z 


n 7n_LA AO 
y. U±U.U2 


out 


n c;q_la aq 

y.oo±u.Uo 


out 


a A 1 _LA 1 

y.4i±U.18 


Til 0*^ f^fiSQ 


7791 '^9Q 

- / ( ziozy 


OMAK 12 


out 


out 


out 


out 


A 1 1 A 1 

y.oi±u.io 


Til fiA0')7^ 


771 snsn 

•II 1C5UC5U 


T"! A A 
i 14A 


1 A Cn_l_A AO 

lU.Oy±U.U2 


9.79±U.02 


Q nc_i_A AO 
o.yO±U.Uo 


T '71 _LA r\A 

7.71±U.U4 


,1A_LA r\A 

o.4U±U.u4 


Til CiAA'yKii 


7741 P;71 
- ( 1 410 1 1 


ioU 52 


out 


9.»1±0.02 


out 


A A1 \ f\ nA 

9.01±0.04 


out 


Til n4f^7ni 

J xi-lJ^o i\J±— 


771 ^^f\Q 
•II loooy 


T16 


A OA 1 A AO 

9.80±0.02 


A CT 1 A AO 

9.57±0.02 


A 1 0_LA A A 

y.io±u.u4 


£;o 1 f\ nA 

O.d3±0.04 


C 1 1 _I_A A A 

b.ll±U.04 


T1 1 nc^l A(i7 


771 1 9Qn 

- / 1 lizyu 


Hn 4 


9.26±0.02 


A 1 /3 1 A AO 

9.16±0.02 


A 1 0_l_A AO 

y.i2±u.uo 


A 10 1 f\ nA 

9.18±0.04 


AO 1 A 1 1 

O.92±0.11 




7700900 

- / ( uyzyu 




11 /I 1 A AO 

11.4o±0.02 


1 1 OA 1 A AO 

11.39±0.02 


1 1 00 1 A AO 

11.38±0.03 


11 OT 1 A A y( 

11.37±0.04 




Til n^A'^nn 


779c ci 7 


O-HaH 15 


out 


out 


out 


out 


A AA \ n 1 A 

9.09±0.14 


Til fiAi c^/in 
J ilU0i04l:U — 


7791 ^fi7 


Ced llO-lHbz/izl 

/—IV „ TV TTV TO 1 

Ona-MMol 


P' 1 A AO 

6.25±0.02 


out 


^ A \ f\ AO 

6.14±0.03 


out 


1 A A T 

5.58±0.07 


Til nfl9QA9 


7794'^SiR 
-II Z^OoD 


out 


out 


out 


out 


TA I A OA 

8.7U±0.2U 

A ,1 1 A 1 cr 

8.y4±U.lo 


711 nfiQVOO 

J iiUDo / yy — 


77/1 QOOO 


/~1 r „ TT „ in 

Cna rla 12 


out 


1 1 01 1 A AO 

11.21diU.U2 


out 


11 1 A \ n AO 

11.14±U.Uo 


out 


Til ORzl'^zlR 


779(^Q/i 


T22 


out 


out 


out 


out 


1^ 1 A 1 T 

8.86±0.17 


711 nfi/1 f^i n 


779 70 9 Q 


CHXH 20 


out 


out 


out 


out 


A A -\ 1 A A .1 

4.41±0.04 


Til ORzlRfiS 


7799Q9C: 
- 1 ( ZZoZO 


Oca ilU-lKo4 


1 A A1 1 A A CT 

10.91±0.U5 


out 


A 00 1 A A /I 

9.23±0.04 


out 


AO \ n r\ A 

2.02±0.04 


Til OR'^Sn'^ 


7799/1 QQ 


ISO 86 


1 A 00 1 A AO 

1U.22±U.U2 


out 


O'V 1 A AO 

8.27±0.03 


out 


1^ 1 A A /I 

3.d6±0.04 


Til nfif^QOfi 


771 S'^'? 


T23 


A Ti^ 1 A AO 

9.76±U.02 


r\ A 1 1 A AO 

9.41±U.U2 


Ai^ 1 A AO 

8.96±0.03 


T AA 1 A A /I 

7.yy±U.U4 


cr AT \ r\ r\ A 

5.07±U.04 


J liu 1 Uooy— 


779/1 "^OT 
- ( 1 Z4oU / 




out 


out 


out 


out 


T A 1 A A r" 

7.30±0.05 


Til nvnoi o 
J iiu / uy ly — 


- / ( ZoU4y 


1 1 A TDdii 

Ued llU-lHbb 


AA 1 A AO 

8.00±0.02 


out 


C OA 1 A AO 

6.39±0.03 


out 


1 PA 1 A A 

1.d4±0.04 


Til 07009 


771 Si471 
- / ( lo4 ( 1 


ISO 91 


1 A 1 A AO 

10.5d±0.02 


1 A 1 C 1 A AO 

10.15±0.02 


A ''712 1 A AO 

9.76±0.03 


AO 1 A A 

8.98±0.04 


CT CT 1 n n A 

5.35±0.04 


Til 071 1 AS 


77/lf:QQ/l 
- / ( 4Doy4 


UilAK 21 


out 


A CT 1 A AO 

9.25±0.02 


out 


A ^ 1 A A H 

9.24±0.04 


out 


Til 071 f;99 
J ilU / iO^z — 


779QOKQ 


ISO 97 


A /( 1 A AO 

9.42±0.02 


out 


/( 1 A AO 

8.24±0.03 


out 


A AA \ f\ n A 

4.00±0.04 


Tl 1 0791 A9 
J 1 J.U ( ZJ-^Z — 


77991 1 7 
• 1 1 ZZ±l 1 


B35 


A C C 1 A AO 

9.55±0.02 


out 


OA 1 A AO 

8.30±0.03 


out 


c c 1 c\ n A 

3.55±0.04 


Til 07989"^ 
J 1 J.U ( ZoZO 


- ( OOZllo 


T27 


A A/^ 1 A AO 

9.06±0.02 


a T A 1 A AO 

o.74±0.02 


^ T 1 A AO 

8.47±0.03 


T 1 f\ n A 


A 1 f\ n A 

4.53±0.04 


Til 07^R^9 


77471 fiS 
- M 4 1 IDo 


HjdU Mq; odU 


1 A £J£? 1 A AO 

lU.bb±U.U2 


out 


1 A nc 1 A AO 

lU.obihU.Uo 


out 


out 


Til 07Pi'=;SS 


77979 r:7 
- 1 1 Zi zo / 


CilArt zo 


out 


out 


out 


out 


'7 on_LA r\A 
7.2y±U.u4 


Til 07'=i7'?n 


771 79R9 
- 1 1 1 1 ZOZ 


CllAH ours 


1 1 A AO 

8.16±0.02 


T c \ r\ AO 

7.56±0.02 


T 01 1 A AO 

7.21±0.03 


c 00 1 A nA 

6.82±0.04 


ACT \ n n A 

3.95±0.04 


Til 07'^QQ'^ 


771 f^'^ 1 7 
- 1 ( lOol 1 


JifbU Ha obi 


1 A T"! 1 A AO 

10.73±O.U2 


1 A Cr T 1 A AO 

10.57±0.U2 


1 A /I 1 A AO 

10.54±0.03 


1 A C 1 A AO 

10.55±0.03 




Til ofionno 
J iiUoUUUz — 


771 7'30/1 
-(111 oU4 


OMXH oUA 


/I A 1 A A 

8.49±U.U2 


00 1 A AO 


T A*? 1 A AO 

7.97±U.03 


"7 1 A AO 

7.32±U.03 


CT A A 1 A 1 "1 

5.44±U.ll 


Til 0S9f^7n 


771 i^'^QR 




1 cr 1 A AO 

13.5d±0.U2 


10 AO 1 A AO 

13.U8±0.U2 


"1 "VO 1 A A /I 

12.73±0.04 


1 1 /I 1 A A /I 

12.14±U.U4 


A A A 1 A 1 

y.44ibU.18 


Til OQ9fic;n 


771 f^f^f^O 


TO <^ -1 AIT 

IbU 147 


1 "1 1 A AO 

11.58±0.02 


1 1 00 1 A AO 

11.22±0.02 


1 A A 1 1 A A 

10.91±0.03 


1 A O'V 1 A AO 

10.27±0.03 


T 1 A A r' 

7.d3±0.05 


Tl 1 OS'^QO'^ 


771 f^n49 


T35 


"71 1 A AO 

8.71±U.02 


/I cr 1 A AO 

8.45±U.02 


O'V 1 A AO 

8.27dz().Uo 


001 1 A A ,1 

8.21±().U4 


A TCT 1 r\ n A 

4.75±0.04 


Til Ci^^AfiA 


77091 9Q 
( i uz izy 


T38 


CT 1 A AO 


AA 1 A AO 

8.U9±U.U2 


"I '70 1 A AO 

7.7o±().()o 


T OA 1 A AO 

7.2()±().()o 


nc \ n n A 

3.96±0.04 


Til noof^ 1 o 
J iiuyuoiz— 


7700l^Q0 




1 A i^7_i_A no 
lU.O i ±U.U2 


1 A c; _L A no 
lU. 00±U. U2 


"1 A 1 -1- A n 


"1 A 'V-L A AQ 




Til 0Q1 9Q7 

J ± iuy izy 1 — 


77901 1 c; 
- 1 ( zy 1 10 




n on_i_n ao 
y.oUdzu.Uo 


n T'7-\-f\ AO 

y. i ( =bU.U8 


c\ p. A _i_n 1 n 
y.D4zbU. iU 


n A 1 _i_n 1 
y.yi±U.12 




Tl 1 0Q9Q1 


1 uoy lou 


[Ll!jb2UU4J buz 


1 1 Tcr 1 A AO 

11.75±0.02 


"11 /""O 1 A AO 

11.d2±0.U2 


"11 cr r' 1 A A 

11.5d±0.03 


11 Cr 1 A A /I 

11.53±0.04 




Til 0Q'?777 


771 041 
- 1 ( 1U41U 


Cam 2-42 


£^rt 1 A AO 

o.by±U.U2 


CT cr 1 A AO 

8.o5±U.U2 


/I 1 1 A AO 

8.41±U.U3 


/I 1 A AO 

8.43±U.U3 


'7 n A 1 A AT 

7.y4±U.U7 


Til 0QA9fin 


779c; c:7Q 
/ ( zoo i 


r~"7 1 
U / -I 


out 


out 


out 


out 


a c; _LA ClA 

b.oo±U.U4 


Til 0QA7A9 


779fi900 
•II ZDZyu 


B43 


out 


out 


out 


out 


A At \ r\ nA 

4.41±U.U4 


Til CiQAiif{(\ 


771 4*^8^ 
•II 14oC5o 


loU 2Uy 


il.zcSibU.Uz 


1A QO_l_A AO 

lU.o2±U.U2 


lU.4o±U.Uo 


n oc_Ln AO 


T OC-LA r\A 

7.2o±U.U4 


Tl 1 OQf^'^^fi— 


.779QQ«c; 


ibU 22U 


out 


out 


out 


out 


'7 OC_J_n AC 

7.2o±U.Uo 


Til fiQ^AQ'i 


- 1 DoOlUl 




1 rr AA 1 A 1 

lo.UUihU.lo 


1/1 /( 1 A 00 

14.4c>±U.2c> 




1 1 CA 1 A AO 

ll.oyihO.Uo 


C OA 1 A OA 


Tl 1 1 0078^1— 


-7797480 
• 1 1 z 1 ^o\J 


ibU 2oo 


out 


out 


out 


out 


Qfi_Ln r\A 
b.ob±U.U4 


Till n9QC^9 


771 a^Qfi 

- 1 1 iDuyo 


Hn 12W 


1 A QT 1 A AO 


1 A orr 1 A AO 

10.2o±U.U2 


1 A 0£? 1 A AO 


1 A 00 1 A A j< 

10.22±U.U4 




Till f^'iA^i^ 
Jill Uo4o 1 — 


77990"^ 


[1ji1(OzUU4J 4Uo 


A (^c:_LA AO 


A C^O_Ln AO 

y.o2±U.U2 


A /10_LA AQ 

y.42±U.Uo 


A /10_LA AQ 

y.48±U.Uo 


A Afi_LA 1 1 

y.ubztu.ii 


J 1 1 11)0044 — 


77991 Q1 


TO <^ r A 

IsO 250 


1 A "1 1 A AO 

10.15±0.02 


"1 A r\'~7 1 A AO 

10.07±0.02 


A A 1 A A 

9.98±u.03 


A A ■! 1 A A ■! 

9.94±0.04 


A "1 1 A 1 

9.d1±0.12 


Till 041 zll 
Jill U4 1^1— 


7790480 
- 1 1 ZU4oU 


IbU 252 


11 ,1 CT 1 A AO 

11.4o±U.U2 


"11 AO 1 A AO 

ll.U2±U.U2 


"1 A f A 1 A AO 

10.59±0.U3 


A 'VCT 1 A AO 

9.75±U.03 


T AA 1 A A 

7.00±0.04 


Till OAQf^Q 

J 11 lU'iyoy 


771 7f^1 7 

- 1 1 L 1 01 1 


T47 


AO 1 A AO 

8.92±u.02 


f 1 A AO 

8.35±u.02 


T '7/"' 1 A AO 

7.7o±u.03 


/""/"■ 1 A A ,1 


AA \ n nA 

3.00±0.04 


J11105076- 


-7718031 


tbU Ha 568 


1 A 1 A AO 

10.38±0.02 


1 A 00 1 A AO 

10.28±0.U2 


1 A 00 1 A AO 

10.22±0.03 


"1 A "1 'V 1 A AO 

10.17±0.U3 




J11105359- 


-7725004 


IbU 250 


9.07±0.02 


out 


8. /U±U.Oo 


out 


A nn_l_n c\A 
4.9U±U.04 


J11105597- 


-7645325 


Hn 13 


out 


9.10±0.02 


out 


8.02±0.03 


out 


J11112260- 


-7705538 


ISO 274 


10.43±0.02 


10.35±0.02 


10.29±0.03 


10.30±0.03 




J11120288- 


-7722483 




12.10±0.02 


12.00±0.02 


11.92±0.03 


11.94±0.04 




J11120351- 


-7726009 


ISO 282 


10.83±0.02 


out 


10.13±0.03 


out 


6.87±0.05 


J11122250- 


-7714512 




13.89±0.02 


out 


13.55±0.05 


out 




J11123099- 


-7653342 


[LES2004] 601 


12.59±0.02 


12.47±0.02 


12.39±0.04 


12.36±0.05 




J11124210- 


-7658400 


CHXR 54 


9.41±0.02 


9.43±0.02 


9.35±0.03 


9.36±0.03 


9.35±0.11 


J11124268- 


-7722230 


T54 


7.81±0.02 


7.83±0.02 


7.75±0.03 


7.66±0.03 


4.85±0.04 


J11124861- 


-7647066 


Hn 17 


out 


out 


out 


out 


7.01±0.04 


J11132012- 


-7701044 


CHXR 57 


9.79±0.02 


out 


9.74±0.03 


out 


9.33±0.15 


J11173700- 


-7704381 


T56 


out 


out 


out 


out 


4.22±0.04 



Note. — Entries of ■ •" and "out" indicate measurements that are absent because of non-detection and a po- 
sition outside the field of view of the filter for the observations in program 30574, respectively, except for 2MASS 
Jl 1091297— 7729115. For this star, the non-detection at 24 /^m refers to images from program 37 obtained on 2005 
February 27. 

^ 2MASS Point Source Catalog. 




Fig. 1. — Fields in the Chamaeleon I star-forming region that have been imaged with IRAC (left) and MIPS (right) i n Spitzer pr ogram 
30574. The known members of the cluster are indicated (points). The contours represent the extinction map of iCambresv et al.l l ll997i) at 
intervals of Aj = 0.5, 1, and 2. 




Fig. 2. — Optical spectra of new members of Chamaeleon I. The spectra have been corrected for extinction, which is quantified in 
parentheses by the magnitude difference of the reddening between 0.6 and 0.9 nm (£(0.6 — 0.9)). The data are displayed at a resolution 
of 18 A and are normalized at 7500 A. 
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Luhman & Muench 




Fig. 3. — H-R diagram for all known low-mass stars and brown dwarfs in Chamaeleon I IILuhmanM2 007l : iLuhman et al.ir2008l . points). 
The sources classified as new me mbers through spectr oscopy in Figure [2] are in dicated (circle d points) . These data are shown with the 
theoretical evolutionary models of IBaraffe et al.l 111 9981) (0.1 < M/Mq < 1) and IChabrier et al.. (.2000) (M/Mq < 0.1), where the mass 
tracks (dotted lines) and isochrones (solid lines) are labeled in units of Mq and Myr, respectively. 



Low-Mass Members of Chamaeleon I 
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Magellan I * 
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Hnll fl| 
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Fig. 4. — Optical and IR images of the region surrounding the Cederblad 112 reflection nebula in Chamaeleon I (5' X 5'). All known 
members of the star-forming region within this area are labeled. OTS 32 and 2MASS J11095493— 7635101 have been classified as new 
members through the spectra in Figure |2] 
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Fig. 5. — SEDs for new members of Chamaeleon I (points). Each object is compared to the SED of a stellar photosphere at the 
same spectral type {circled points). The photospheric SEDs have been reddened according to the extinction estimates in Table [T] and have 
been scaled to the J-band fluxes of the new members, except for 2MASS J11020610-7718079 and Cha J11062854-7618039, for which the 
photospheres are scaled to JHKs and 3.6 fim, respectively. 



